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ABSTRACT

The contributinns of acceptance of misconceptions
about mathematics, mathematical self-concept, ard arithmetic skille
to mathematics anxiety and to statistics course performance were
studied in 92 adult students aged 18 to 57 with a median age of 27,
‘16 males and 76 females). Results showed that acceptance of
misconceptions and mathematical self-concept were significantly
related to mathematics arxiety; the combination of misconceptions.
mathematiceal self-concept and arithmetic skills was significently
related to statistics course performance. Older students retuirning tc
school after several years absence were the ones most debilitated by
negative attitudes toward mathematirs. It was conclud.d that
mathematics anxiety 1avolves a mechanistic, nonconceptual approach to
math, a lov leval of confidence and a tendency tc give up easily wher
answers ave not ‘mmediately apparent. (Author 'MN5)
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Apstrace

The contributions of acceptance of misconcegtions abuut
mathematics, mathematical self-concept, and arithmetic sSkills
to mathematics anxiety and to statistics course performance
were studied in 92 adult students. =Results showed that
acceptance of misconceptions and mathematical self-concept were
signifirantly related to math anxietys; the combination of |
misconceptions, ma “ematical self-concept and arithmétxc skills
was significantly related to statiscics course performance.

U1~ :r students returning to school afsgr several years’ ahsence
were the ones most debilitated by negative attitudes toward
mathemat 1S, It was concluded that math anxiety i1nvolves a
~echanistic, nonconceptual approach gu math, a low level of

~onfidence and a.tendency to jlve up £asily wnen danswers are

ot 1vredlately apparent,

J
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2
The Relationship of visconceptions About Math and
vathematical Self-Cuncept to Math Anwxiety and

statistics Ferformance -

Much research has focused on anxiety iﬁ rathematical
situations and its negative 1mpact on mathematical performance.
Treger and Aiken (1957) were akle to pre&ict mathematics
perforrance from number anxiety in college students; in a
subsequent study they wvere able to predict female college
students® final grades 1n mathematics from their attitudes
roward rathematics (Aiken s Jreger, l14ol,;. vany others have
found anxliety and aversion téward mathematics to pe counron,
esperially among woren - setz, 1974; plmDre A vasu, 147v9;
wagelTan A serren, 1979; rabias, 13783;}'and to be significantly
related to mathematics performance for poth sexes |(detu, 137
Feinbery A Halperxn; 1978; Fennema A Sherman, 1377; acovs, 1473;
Zichardson s suinn, 1472; Sepie & Keeling, 1978). ~oreover,
studies of the effects of math anxiety treatment have found that
when math anxiety is alleviated, performance i1mproves {(cvans, 1477;
dendel & Davis, 1974; Kogelman, Ni1gro, §& aarren, 1978; J<ichardison
L “uinn, 1472). ~athematics aqxiefy has been found to ke must
severe among women with foor preparation in matheratics |getz,
14793 Hendel L Davis, IQVS).

esearch has also indicated that self-concept of ability
may strongly affect academic performance (brookover, rFaterson,
~ Thomas, 1962), and that an impaired 8clf-concept Ot aoility

~ay play a part in mathematics anxiety as weli, particualarly
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The felationship
for womens victims of math anxliety are often reported to have
lov self-esteem and feelings of i1ncompetence which are manifested
as self-deprecating remarks and a perpeéual lack of success 1in .
mathematics (Kogelman et al., 1978; Tobias, 197bb). vuther
studieé have found significant relationships among mathematics
anxiety, mathematics confidence, and mathematics achievement
(Fennema & Sherman, 1977; Sudweeks, Stoler, & Croker, 19H8u).

It has been suggested that victims of mathematics anxiety
often hold misconceptions regarding the nature of mathematics
and the qbilities’necessafy to learn 1t, that such beliefs tend
t0 1ncrease anxiety, and that aispelling these beliefs wouldabe
likely to decrease anxiety (Kggelman et al., 1978; Kogelman A
sarren, 1979; Tobias, 197%a; wnolfe, 1978 cemmonly reported
m1sconceptions about mathematics include the i1deas that one must
nave a "mathematical mind” to understand matli, that the one
“right method and “right’ answer are of primary importance 1in
learning mathematics, and that mathematics is a masculine
activity (Fogelman & warcen, 1979). Saimilar bel:efs have been
reported in relation to a required statistics course (~olfe,
1973,;., Thogh math anxicty treatvent frequently focuses on
~demystification” of mathematics, or dispelling commonly reld
myths about mathematics (for example, see Chapline, Newman,
nenker, & Tittle, 1979, 1980,, the existence of a relationsnip
of misconceptions to math anxiety and to impaired performance
has vet to be ébpxrically estaclished,

In light of these findingz, and of the fear and mnifficulty

often encountered by adults required to learn statistics, |

5
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decided to study factors contributing to math anxiety and to

I
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impaired stitistics course performance. Specifically, the
following (uestions were addressed: (a) . ahat is the nature of
the relationship of math anxiety to acceptance of miscaonceptions
about mathematics and to self-concept of mathematical ability,
respectively? (b) what are the relative cqontributions of
teliefs about math, mathematical self-concept and arithmetic
skills to math anxiety ;nd to statistics course performance?

(¢} Can beliefs about math and mathematical sylf—concept
discriminate among the following groups: lovanxiety. 1ow
performance; low anxiety, high performance; nigh anxiety,

low performance; high anxiety, high performance?

“ubjects

Sub jects were ‘42 undergraduate and yraduate students, 1o
~ale and 76 female, enrblled in a required basic statistics
course at \ew York University’'s School of Education, Health,
wursing and Arts professions. MOst were in health-related
srcgrams such as health education, nursiny and occupational
therapy. They ranged in age from 18 to 57 years, with a median
aje of 27; 30v of the sample were over age 30. Slightly more
than half, rostly younger students, had previously taken pre-
calculus or calculus; 124, mostly older students, had taken only
ki-3h school aljebra or jeneral matheratics. Twenty-six percent
i the sarple had not taxen a math course in ten years or longer.
seven additional students filled out the preliminary information .
but had to be eliminated from the main study be;ause they

=
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withdrew from the course before the midterm examination was

jiven.

Instruments

The Beliefs About Mathematics Scale. rategories and items

of the BAM scale wvere derived from work by Kogelran and ~arren
(1979) on commonly held myths about mathematics, and from
written statements of students taking a basic mathematics
course at New York University. The following categories of
misconceptions about math were defined:

l. “athematics 1s separate from and 1irrelevant to
other areas of life.

2. “athematical thinxking represents the only real
intellijence.

j. vatheratics 1S a masculine activity.

4. The most important attribuges of ratheratics are
l1ogic, precision and mechanical procedure.

A scale of 25 i1tems was constructed to reflect these
rategories, with a high score indicating a high degree of
arceptance of misconceptions about math, Zased on the results
from two pilot samples of statistics students and on tne
judgments of three mathematicians experienced in remedial
mathematics and math anxiety treatment, the scale underwent
two revisions; the firal version consisted of 17 jtcoms,.
«esponses were pased on a five-point 57 -le ranging frot coomgly

Disagree 11) to strongly Agree (9j.

\I
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A principal comporents factor analysis of the final version
of the scale showed it to be composed of six factors accbuntxng
for a total of 63 of the variance in the iters. These data
ar&presented in Table 1. The factors correspond closely to
the category divisions specified prior to the development of

the scale, supporting the theory on which the scale was based. -
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Insert Table 1 about here
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The Mathematical Self-~Concept Scale. The ~SC scale was

ased on my observation intutoring statistics students that
students having difficulty frequently make ‘i1Sparaging rerarxs
apbout their ability to learn mathematics, despite academic
accomplishment 1n cther areas of graduate study. id;ed on
written statoe~ents from zasic rathematics students, 32 1ters
woere derived reflecting attituds toward.one's ratheratical
ari1lity. -esponses were oased on a five-point scale ranging
from Strongly Disagree (1} to surongly Agree (3,. ltems vere
worded both positively and negatively; scoring on nejatively
woried 1tems was reversed.

sjased on the results from a pilot sarple of statistics
qtuéénts and on the judgments of three mathematicians, minor
revisions were made. The final version consisted of 27 items;
these are presented in Table 2. The first version of the MSC
srale correlated -.71 with selif-report of anxiety about
“atneratics, lepnding s4rgrt to 1ts validiey.  [he final version,

hased on the sample of 92 students, had an internal consistency
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reliability (coefficient ilpha, Hf .46 additionally, 4
principal components factor analysis showed mast ot the variance

in the items to be accounted for by one factur, provaiding furtner

stpport for the internal consisgency of the sca.e.
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The Arithmetic Skills Test. Examination of the course

naterial covered in the first semes:er of basiC statistics
indicated the following basic mathematical skills as necessary
for rastery of *he required course raterial;

1. dasir aritnmetic operations ard tneir order involving
vii0le nu-bers, fractions, decivals, and sijyned numbers;

2. The use of positive 1nteger exponents to oprain Ja
product ;

3. sefinition of a wupiare root (hand calculation not
NPCESSArY )

4. Solution of an egua*ion with one unknown, using tne
above operations;

5., ‘bility to read and draw <sirgle grapns;

. onderstanding of inequalities.

in oJrder to measure mastery 0f tnese s<ills, student s

vere jiven the following sexection-.; from the Metropolitan

Achieverent Test, Advanced (grades J.u-3.9), FOrm F {(Durost,

“i1xler, ~rightstone, Prescott, s At ow, 197G : Test 5

.rathematics Computation), «hich reflects 1ters 1 throun o

abose; two questions from Test o {(-atheratics Concepts., on

£l 1 ‘:_ "‘WN
3

.
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o
inequalities; and three questions from [est 7 (Mathenmatics
Problem solving), which require reading of a graph.

The Mathematics Anxiety ating Scale L&gdS}. The “AAS

was developed by ichardson and Suinn (1972) to measure jeneral
levels cf mathematics anxiety in adults. The scale cunsists of
98 gjtuations involving mathematics in both academic and everyday
life settings. Respondents are asked tu indicate on a five-
point scale ranging from "not a: all” to “very much” the degree
to which they are fr: ,htened by each situation.

Information on the validity and reliability of the “AXS
nas been reported for several sarples of college students,
showing it to be a reliable measure of mathematlcs anxiety and
to correlate negatively with mathematics achievement (.srusn,
1:7%; ichardson i <uinn, 14972; <uinn, ndie, '::u'ulettx, ~
Spinelly, 19725,

The “idterm Examination. Three parallel forms of a

midterm examination were developed 1in cooperation with the
Director of the Program in gducational Statistics, cuverinjg
the following topics: construction of a frequency, relasive
frequency, rumulative frequency, and relative cumulative
frequency table; calculation of the rmean, median, mode, vagilance
and standard deviation ot.a set of data; and graphinjy of a
distribution of data. The examination consisted of nine

[

juestionsy for the study, each was valued at 1lu points, for

a maximum possible =zore of U,

]
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; rwcedure

Five class 3ections oﬁrstatxstxc§. taught oy four different
1nStructors, participated in the study; none was taught by the
researcher. All instruments other than the midterm exanlnacxoh
were administered at the end of the first Class Ssession, Subjects

were 1nformed that participation wae voluntarcyi approxxmately v
students chpse notffo participate. Materials wéfé presented

in a dxfferent order to each classj hovever, the Arithmet.ic
Skills Tes§ was alwvays given last bec.ise 1t vwas felt that

1t would be t inng and would be the most likely of all the
instrurents to affect responses to subsequent materlials. ihe
Arithretic Skills Test was SdNanstered without the use of

ralculators, The midterm examinatiomn was aaminister.ad during

+he e13hth week of the serester.

Aarvlosys &

The f1rst research juestion was analyzed nf means af
si1vple correlations; the second question was analyzed ty mrans
of multipie regression procedures; the third question was

analvzed by reans »f a d1scrivinant Analysils.

42sults
rable 3 presents the correlation 7d4tlix uf the f.ve
instruments. All are moderatly intercorrelated; as expected,

~ath anxiety correlated positively with acceptance of erroneous

~nl:10fs abnyt —arn = .32) and negatively withn Tdt hwiidtial

aplf-raoncept L S ~etle

—~—

‘nsert Table 3 atout nere
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The results of the regyression of math anxiety on beliefs
about math, mathematical self-concept and arithmetic skills
are presented in Table 4. The unique contribution of each
variable (computed as the drop 1in 52 when each variable 1s
excluded from the —odel) i3 also provided. The set of predicturs
fccounted for almost 4C% of the variance in math anxiety;
mathematical self-concept was the most important predictor,
and the only one to reach sigr.ficance, accounting for 26 .2%
of the variance, followed by teliefs about math, accounting for
.ty OF the variance, and, lastly, arithmetic skills, accounting

car .l .. of the variance.

- P o v WP D v o= Y A i N o W= e W T

insert ranle 4 apout here

“ne results of tre regression of stat1stics gerformance
M ierliefs about math, mathematical self-concept and arithmet1c
ak1lls ar~ preserted ir faple 5, along with the unigque contributiomn
€ each predictor. rhe set of predi~tors accounted for 13, of
the va~-iance :1n statistics performance; 1n this cese arithmetic
wei1llc waS the most i1vportant predictor, and the only (e to
rearn s1inificance, 3ccounting for 5.33<§f the variance,
followad 3 v beliefé 3 onut mat;. asscounting for 2.7, of the
JAric and, lastly, mathematical self-concept, accuunting
for O.1% of the variance. [t 1is terpting to conclude from
trose results that mastery of sritnretic s«ills 15 the most
L-rorrant a1sgect of stagrstits perliormance; nowever, analysis
of the reasons for 1oss 0f ~redit on the midterm examination

showed computation errors to be rare, the most common erraors

f. 12 ‘ -
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selng concept.al ones 1n which an Inapprugriate precedure was
! -omput&d perfectly. iemediation of arithmetic skills would
not be likely to corréct.these errors; thus 1t }s likely that
the relationship Of arithmetic sx1lls to statlstics performance
results from characteristics nf ‘the test situations which jo

beyond their specific content.

- ey wm e o WP A T v P NP e GER o WY A GEF v W VS - Y-

; Ins2r¢ Table 5 about here

A related finding concerned student responses to the
arithmetic test. Thouqh'students vere not required to stay
Leyond the normal class period, many hecame restless on
reaching the arithretic tast, ~omplained to the proctor that
rhey were unable to stay to finish at, or sKipped lare numbders
€ 1tems and handed 1n their raterials early UIMISS1ONS
a~enunted substantially for losses of credit on the araithmet o
resr for approximately one third nf the sample. uf tne 3y
subyuf-fwho fgxled to conplete the arithmetic test, 26 were
mther high in mathematics anxiety, 1low in marhematicdal self-
~onrept, or both. Computation errors, nowever, were unrelated i
v 5 1evel Of math anxiety or self-concept. 7[his suygests a ;
rendency on the part of math-anxious students to give up €asily |
«hen farced with a ~athemat i~al task rather than tO try and
~ake mistases, or even to guess, which, given the multiple~choice
¢ .rmat of the test, would have been fairly easy to do.

~onsidering the ambiguity of these relationsnips, 1t 1is

irrportant to note that the intercorrelations of the predictors

4

~ronably suppressed some of their effects and obscured some

13
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1mportant contributions to math anxiety and statistics

performance. After the unique contributions of each prpdictor

are caoansidered, shared variance remains, accounting foy as
much Or more variance than some of the predictors. [rf the
~ase of math anxiety, this shared variance vwas 12.% for

4tatistics pnerforrance, it was 5.2x. In cthe latter case 1in
particutar, the variance arithmetic skills share with attitudes
contricutes virtually as much as arithmetic skills alone; thus
attitudes may be more strongly related to performance than first
appears, particularly in light of sul: jects’ resgonses to the
arithretic test.

Though the unijue contribution of beliefs abou: math to
performance was small, peliefs may have played an 1mportant
part 1 statistics avoidance. The only measure on which the
seven students who had withdrawn from the course differed
from the main sample was in their acceptance of misconceptions
about math, which was distinctly higher. Thus attitudes may

be i1mportant determinants of studen*s' ability %<0 see a

~athemat ical task through to completion. -

in order to define the four possible anxiety-perforrance
jroups, low and high math arxiety levels were defined as the
lower and upper 3%» of scores on the MAKS. Aigh performance
vas lihewise defined as the upper 35. of midterm scores, but
beraﬁée the midterm score distribution was severely negatively
skewed, 3 lower cutoff was used to define low performance,
This cutoff vas ten points below the group mean, which was

the same number of points awvay from the mean as the 55th

14
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percentile,

Table 6 presents the group means and standard deviations
on the discriminating variabYes. The two high anxiety jroups
are slightly higher in beliefs about math and much lower 1in
mathematical self-concept than are the low anxiety groupsj
in fact, the high anxiety, high performance group more closely
fesembles the qther high anxiety group than the other high

performince group.

Tables 7 and 3 present the results of the discriminant
analysi%. vne significant function was found, accounting for
virtually all of the variance 1in the discriminating variables
and correlating highly with the group variables anxiety and
performance. [he structure coefficients show mathematical
self~concept to be the more importart discriminating variaole,

correlating almost perfectly with the underlying dimension.

~everal interecting findings emerged rejarding the
attitudes and performance of older students returning tn
school after several years' absence. These correlations are
presented in Table 9. (A few students did not answver the
demographic questions and ‘had to be excluded from this part
n€ the analysis.; Ajge and number of years since last math

~ourse are moderately correlated, as would be expected; et

15
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+he 41fficulties of older students with math areé not simply
a function of time. Though age and years since last math
course were similarly related to beliefs and tou self-concept,
age was moré strongly related to math anxiety, drighmetxc

skills, and, in p2rticular, statistics performance.

lq—-w—-—ﬂ - o EE e e e G GNP e P v G o o o S

Ulder students also showed stronuer relationships of
attitudes to arnievement than did younger students, as p:eéénted
1n Table 10. Thus older, returning students, who are often

~ore poorly prepared than are younger students, may be the ones

~0st severely affected py negative attitudes toward matheratics.

. e e e -
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“1SCUSS1ion

“ne results of this study show that, consistent with the
assurptl 5 underlying many rath anxiety treatr nt proygrams,
tners 18 a relationship between math anxy~ty and misconcepiions
arout —ath, [t 13 possiple tnat this relationsinip is 3tronger
in a~tuality *han was found 1n tnis stusty, 45 mdny TiSConCegt1ns
—ay fliclt Jisagreerent due to their sorial unacreptarility
i for example, staremencs that women have iess abillty tran Ten)
)I Lecarss, dnee on paper, their absurdity 18 apparent; yet these

L -
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c1inding 1s the ?eiatxunshxp O2f misconceptions to the two
performance measures, arithmetic skills and statl1st1ds’
performance, and the fact that all students who had withdrawn
from the course had scored highly on misconceptions about math.
These findings suggest that mistaken notions regarding the
nature of mathematics and the abilities necessary to learn 1t
do in fact play an important role :n math dlfficulties;

This study also shows that a substantial parc of math
anxiety involves a low self-concept of mathemat 1cal abirlity;
thuys math anxiety involves not simply fears of hard work, of
evaluatrion by dthers. of low j,rades, or dislike of the sub)grt.
vut fears of personal failurc or i1nadequacy. [t 1S 1nteresting
1n s connecgion that hijh anxiety, high performance students
“ere rloser in self-concept to other hijh anxiety students than
to other nigh performance students., [t <seems that many matn-
anxious peaple are not convinced that they have the capapility
of doing well i1n math even when they are ablg to do so; theilr
self-pvaluat ion and anxiety level are not realistic assessments
f their ability. [t is a frequent observation that mathematically
anxi10us penple rarely allow themselves craedit for tneir acgom-

i

rlish~ents, thus perpetuating a 1ow self -concept despite evidence
to the contrary (Donady & Tobias, 1377; pogelman et dl., 1973,
Hogelman & wmarren; 1979; pPoffenberger & Norton, 1959).

The respmses of students to the arithmetic test point
ro the difficulty of obtaining a puare measurerent of students!

nathematical Skills, even when the test used 1S on a low

~atheratical level. The results show a tendency for people high
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r
in rath anxigty and low in mathema;;cal self-concept to give up
easily when they find aoing math uncomforcable. Computation ®
errors, hovever, were unrelated to attitudes. This is consistent | _%
vith Giangrasso‘'s (1981) finding that, while mathematically
anxinus people did not make mhore computation errors than those low
in anxiety, they were less willing to take the time needed to
solve prablems. It has been pointed out that such attitudes may
be self-serving: Math-anxious people are often quick to tell
themselves that they are unable to dOQhath and so end the
discomfort; 1f they were willing to persevere 1in vorking on a
problem, they might find therselves apble to solve 1t . rogelman
5 sarren, 1379). |
The overwhelming incidence of conceptual rather tnan
computational errorgpon the statistlcs examination {Tost often,
correct computation using an 1nappropriate formula) raises an
1mportant question regariding the ways in vhich attitudes may
be related to cne's approach to mathematics. It has been found
that the mathematically anxious more frequently make conceptual
errors than do the mathematicafly comfortable (Giangrasso, 1941.
Perhaps people who do not appreciate the 1mportance of

~onceptual understanding in mathematics, sgeing it as a supject

to be performed mechanistically and by rote, are more prone to -

P
conceptual difficulties with math, and possibly afscctive ones :
as well. | ;

‘¢ 18 1nteresting to note that the math dilficulties of

‘o{ger students were not Simply'a function of the passaje of tine.

‘ " 18 :
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Older students also had the tendency to be less well prepared 1in
rath than younger students. It may be that for the older student,
less advanced mnthematicu; training, perhaps acquired‘when ;omen
received little encouragement toward achievement in mathematics,
combined with many years awvay from school, produce a level of
anxiety and lack of confidence which cannot be alleviated simply
by taking a refresher course as many had done. These factors
seem to have taken a toll on their course performance as well.
Previous research has indicatad older, ietu;nxng students,
particularly women, as the most frequené victims of math anxiety
(8etz, 1978; Hendel & Davis, 1978); the present study i1ndicates
these students as the most debilitated by their attitudes as well.
It was noted that many of the vdriables 1n this study
*were intercorrelated. .articularly noteworthy are the correlations
of cognitive and affective measures-—-beliefs about math.with
mathematical self-concept, arithmetic skills with attitudes. Much
speculation has been made regarding the causal link between
cognitive and affective variables in math iearning (for example,
see Aiken, 1970, 1976; Neale, 1269); however, it 1s 1important
to question whether this conceptualization 1s not an oversimplifi-
ration of the relationships betwecn attitudes and perforrmance.
To ask which causes the other presupposes that attitudes and
performance are distinct phenomena, when the realiﬁy is that
they are complexly intertvined. [t may be more valuable to ask
.nstead what these difficulties nov‘mean to the person experiencing
them. Math anxijety may be‘thought of as a syndrome of attitudes,
expectations and behaviors with regard to math learninj and |

",'-_ ) ) | 19
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performance. This study suggests that the math-anxious

individual is one wvho has a mechanistic, nonconceptual approach

to math, a low level of confidence in his or her ability to do .

math, and a tendency to give up easily vhen answers are not
immediately apparent. Perhaps, with this awareness in mind,

educators may be better able to understand and alleviate their

+ » *
students® difficulties.
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ngie 1

Factor Analysis of the je About math Scale

1.oading Item
1. vathematics is precise and mechanical (2U%)
L
2. The most important thang in doing math 1is
to use the right formulas.
4, It's alwvays important to get the ansver to
a math problem exactly rxght.
7. Doing math means following instructions
precisely.
9., Math deals exclusively with numbers.
16. Math is not a creative activity.
Il. Math is separate from and irrelevant to life {11.4%)
6. Math is separate from other parts of life.
11. vath is not neceasary for most people‘’s lives.
13. There is one correct vay to do a math problem.
{IL. vathemat1cs represents the only real intelligence (Y9.6s)
» 3, vMathematicians do problems (quickly, 1n their
heads.
lu. If you can do math, then you're really
intelligent.
L 12. A mathematician's mind 1s like a computer.
17. Some people have a mathematical mind and
soma don‘'t.
{v. ™Mathematics is a masculine activity (8.2w%)
S, ™Men are better at math than women.
14, aomen don’t have the abiyity in math trhat
men have. ‘b
Y. w“atheratics reqﬁires a good memory (7.o%)
15. “ath requires a good memory. N
VvI. vathematics requires a unique type of logical thinking (6%)
1. vMathematical thinking is different from the
thinking required in other fields.
3. “wath requires only logic, not 1intuition.
2 T -
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1a.
1t.

12,

13,
14.
15.
16.

17.

13.

It takes mu much longer to understand mathematical concepts

Tabie 2

The rRelatiaonship

p.

Items on the Mathematical Self-concept Scale

than the average person.

I have never felt myself incapable of learning math.,

{ have a mental block when it comes to math,

I have a good mind for math.

If I can understand a math problem, then it must be an easy one.

It has alvays seemed as 1f math required braip cells I

41dn*t have.

I can understand math better than most people.

shenever | am exposed to math,

[ don't ask guestions 1in math classes because mine sound

s stupid.

-

A

I

~hen I have difficulties with math, I know [ can handle them

feel that 1t

4

1s peyond re.

have n~ more trouble understanding math than any other subject.

just don‘t have a mathematical mind.

1f I try.

4y matheratical ability 1s &bove average.

I

I

have never been able to think mathematically.

alwvays feel like a durmy 1in my math classes.

don't have a gocod enough memory to learn math.

get very tense when [ see a math problem beca‘:se [ <now

will not be able to do it.

never feel like a matheratical incompetent.

&

*
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20.

21.

22.

23,
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Table 2 (continued)

whenever I do a math problem, [ ai- sure that I have made
a mistake.

] feel secure in my ability to do math.

If my eating devended on my ability to do math, 1 would
undoubtedly starve to death.

I have no facility with nurbers.

-

Wwhenever I have to take matn, ] worry about whether !

~an pass.
¢

~hen | nave to do math proklems, [ do not worry about.

,qhgther ! will be able to do theﬁ.

shenever I do math problers, [ end by jiving up 1n lespair.

~

I never worry arour failing math.

ation | 40 Tath, [ feel ronfident that [ nave done 1t

correctly.

2. &
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Table 3
Iintercorrelations of the Five [nstruments
vathematical va'-hemat.cs Arithmetic statistics
celf-concegpt Anxiety SK1lls Per formance
HAM ‘ ~p Jlw e e 32ewe v Jienw —ed T
MG —.ydane e Jree 18
~A - iBee -.12
Ac; .3‘zan.
n o= RS

-
P L S I
t*p < o1,

'0'2 < 4Ul.,
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| Table 4
legression of Mathematics Anxiety on Seliefs About math,

Mathematical Self-concept and Arithmetic Skills

legression 2 Unigque contribution

Predictor ~eight R to s df F
HAM 696 ( .087) .10 «uQ6 2, BY .498
AS - 1440 (~.039) .398 . 002 2, 89 .187

- vote. Nurmbers in parentheses are standardized regression weights.
{l = 92,
*p < LU0,
- ®

29

D



PR T ey, e

The Relationship

28
Table 5

jegression of Statistics Performance on Beliefs About Math,

Mathematical Self-concept and Arithmetic¢ Skiiis

Regression 2 Unique Contribution

Predictor weight g to 52 af F

EMM "l249 ("cl’b) .‘)71 eUZS 2' 19 20515

MS (T 009 ( ,017) .078 LU01 2, 89 024

AS .534 ( .253) 131 .U53 2, 89 5.354-
sote., Nucbers in parentheses are standardized regression weights.
D = "2.
*p < .01,
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Table 6
Means and Standard Deviations of the Four
Anxiety-rPerformance Groups
Beliefs vathematical
About Math Self-concept
Sroup N vean SD Mean SD
Low Anxiety, Low Performance 5 43.07 12.30 111.50 11.43
Low Anxiety, High Pevformance 23 40.74 7«55 1u8.78 14.28"
High Anxiety, Low Ferformance 1 44.40 3.3 v8.10  20.20
High Anxiety, High Ferformance ) 45.50 7.58 82.63 15.86
- “ﬁé
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Table 7
~anonical Discriminant Functions for Discriminating variables
Beliefs About Math and Mathematical Self-concept
Percent of Canonical wilks® N
Function Elgenvalue variance Correlation Lambda df Chi-square
1 1.24 38.67 -74 «438 ) 42.00
2 .02 1.33 .13 .4984 2 .847
n = St e
.E < - /lo
. il




Sogb AR Ry SR T e e
s T R

b

The Relationship
31

Table 8

Structure Coefficients for the Discriminating variables

variable ) rtoefficient

vathematical Self-concept . 99966

Beliefs About Math -.30530
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Table 9

&

&
correlates of Age and Years Since Last math Course

Years BAM MSC MA AS SP

Age c59ew .19¢ ~.48%¢  ,45¢e  -,35e¢  _ 33ee

Years 22" -eqdQue e3Tne -.12 -.17

84. i

13
"

«p < .05,

..E < -(}01.
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Table 10
correlates of Statistics Performance for

pifferent Age Groups
BAM uSC MA

nder Age 27% -.18 .12 .04

over Age 35° ~.32 .22 -.27

44.

12
]

bg = 213,

35
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